Glycosylation processing inhibition by castanospermine prevents experimental autoimmune encephalomyelitis by interference with IL-2 receptor signal transduction.
In this study, we explored the therapeutic targets of the glycosylation processing inhibitor, castanospermine (CAST), in murine passive transfer experimental autoimmune encephalomyelitis (EAE), a model disease of multiple sclerosis. By using lymphocytic-endothelial adhesion and transmigration assays, FACScan and Western blotting, we defined the effects of CAST on expression, function and signal transduction of glycoproteins crucial in the pathophysiology of this disease. CAST prevented clinical signs of EAE and completely inhibited inflammatory CNS infiltrates associated with this disease. Here, we showed that CAST blocks antigen-induced lymphocytic activation and clonal expansion in a dose-dependent manner. Importantly, we observed that CAST strongly impairs IL-2-induced signal transduction of the IL-2 receptor. In contrast, neither expression nor binding ability of the IL-2 receptor was affected by this drug. In addition, we were able to exclude major effects of CAST on expression and function of different glycoproteins important in antigen presentation as well as lymphocytic-endothelial adhesion and transmigration. In conclusion, CAST strongly interferes in the signal transduction of the IL-2 receptor. This could explain both inhibitory effects of CAST in clonal T cell expansion and development of transfer EAE. This relatively selective pharmacological effect of CAST highlights its potential as a novel immunomodulatory approach in multiple sclerosis.